Introduction
Treatment of rhegmatogenous retinal detachment (RRD) remains controversial. Different results have been reported by the studies comparing scleral buckling procedure with pars plana vitrectomy. Most studies have reported comparable anatomical and visual outcomes in patients with uncomplicated RRD treated by vitrectomy or scleral buckling. [1] [2] [3] [4] [5] In patients with complex RRD, however, pars plan vitrectomy with or without scleral buckling surgery has been associated with significantly higher success rate compared with scleral buckling alone. 6 Proliferative vitreoretinopathy (PVR) is a wound healing process characterized by migration and proliferation of resident ocular cells including retinal pigment epithelial cells and invading immune cells leading to formation of adherent membranes over and under the retina. These membranes are able to contract and cause recurrent retinal detachment. 7 Based on the current accepted classification of PVR, the presence of full thickness folds or subretinal strands is considered as advanced PVR (PVR C). 8 Removal of contracting preretinal membranes is generally needed for a successful retinal reattachment surgery in patients with advanced PVR and pars plana vitrectomy is currently the standard of care in these patients. Subretinal proliferations also known as subretinal strands, subretinal membranes, or subretinal fibrosis are an infrequently discussed subtype of PVR. 9, 10 Although subretinal proliferation is classified as grade C PVR, many patients can be treated successfully by scleral buckling surgery. 11, 12 The aim of this study was to evaluate the outcome of scleral buckling surgery in patients with RRD associated with subretinal proliferation.
Materials and methods
In this retrospective study, the charts of all patients with RRD and subretinal proliferation 8 and those with napkin ring subretinal proliferation 13 were excluded. Also excluded were the patients with uveitis, diabetic retinopathy, significant cataract precluding visualization of fundus details, choroidal detachment, and those with history of globe laceration repair. The study was approved by Eye Research Center Ethics Committee.
Data extracted were age, sex, refraction, duration of symptoms, location and quadrants of retinal detachment, extent of subretinal proliferation, number of retinal breaks, type of scleral buckle inserted (circumferential or segmental), anatomic outcome of surgery, need for additional surgery, and pre and postoperative best corrected visual acuity (BCVA). Visual acuity was measured using a Snellen chart and the measurements were converted to the logMAR. 14 Because postoperative redetachment with PVR usually occurs within 3 months after surgery, patients had to have at least 3 months of follow up. 12, 15 Data analysis was performed using a SPSS software (version 15, SPSS Inc., Chicago, IL, USA). Student's t-test, paired t-test, w 2 -test, and Fisher's exact test were used for analysis. P-value o0.05 was considered significant.
Results
Forty-four eyes of 43 patients including 24 males and 19 females with a mean age of 26.5 ± 13.1 years (range: 6-68 years) were assessed. The patients were followed for a mean of 15.8 ± 13.9 months (range: 3-60 months). Table 1 shows the characteristics of the patients.
Mean duration of the symptoms was 8.1 ± 15.1 months (range: 0.25-72 months). Eleven eyes (25%) had a history of blunt ocular trauma and three patients (6.8%) were aphakic. Retinal detachment involved one quadrant in 9 eyes (20.4%), two quadrants in 20 eyes (45.4%), three quadrants in 7 eyes (15.9%), and total retinal detachment was found in 8 eyes (18.1%). Retinal detachment was found inferiorly in 5 eyes (11.3%), temporally in 3 eyes (6.8%), nasally in one eye (2.3%), inferonasally in 5 eyes (11.3%), and inferotemporally in 15 eyes (34.1%). Also, retinal detachment was in inferior-nasal-temporal and inferior-temporal-superior quadrants in six eyes (13.6%) and one eye (2.3%), respectively. Macula was attached in six eyes (13.6%). Twenty-seven eyes (61.3%) had only one retinal break, four eyes (9.1%) had dialysis, and the remaining eyes (29.6%) had more than one retinal break.
Subretinal proliferation was observed in one quadrant in 26 eyes (59.1%), two quadrants in 16 eyes (36.4%), and three quadrants in 2 eyes (4.5%). The extent of the subretinal proliferation was anterior to the equator in 20 eyes (45.4%), and posterior to the equator in 6 eyes (13.6%). Other eyes (41%) had subretinal proliferation extended from anterior to the posterior to the equator. Seven eyes (15.9%) had PVR grade CA1. Retina cysts were seen in five eyes (11.4%).
Segmental buckle with encircling band (No. 240, FCI Inc., Paris, France) was inserted in 23 eyes (52.3%), segmental buckle alone in 18 eyes (40.9%), and encircling buckle alone in 3 eyes (6.8%). Cryotherapy was performed in 37 eyes (84.1%). Subretinal fluid drainage was performed in 42 eyes (95.5%). Drainage was performed before tightening the buckling element. In 29 eyes (65.9%), after creation of a 2-3 mm scleral incision and application of the choroidal diathermy, subretinal fluid was drained from a choroidal puncture using a 27 gauge needle. In other eyes (29.5%), a 27 gauge needle was inserted directly into the subretinal space. Intraocular pressure (IOP) restored after tightening of the buckling element. In cases with significant increase in IOP after tightening of the buckling element, an anterior chamber tap was performed. No eye needed intravitreal gas injection. Intraoperative complications included retinal perforation with vitreous incarceration during subretinal fluid drainage in two eyes (4.5%). In these cases, the perforation site was well placed over the buckle and no additional surgical modification was needed. Immediately after the surgery, retina was reattached in all eyes. Figure 1 shows some examples of eyes successfully treated with scleral buckling alone. Five eyes (11.3%) needed additional surgery for the treatment of retinal redetachment later in the course of the follow-up (Table 2) . Therefore, single surgery success rate was 88.7%. In four eyes (9.1%), redetachment was associated with PVR and pars plana vitrectomy resulted in retinal reattachment. Scleral buckle revision surgery was successfully performed in the other eye. Retinal detachment anterior to the buckle was observed in one eye which remained unchanged until the last examination (24 months after surgery). A rise in IOP was found in three eyes (6.8%); which was medically controlled in two eyes and needed cyclophotocoagulation in one eye. One eye needed pars plana vitrectomy for macular pucker. Postoperative barrier laser photocoagulation of the untreated or new breaks was performed in 11 eyes (25%). At the end of follow-up, anatomical success defined as retinal reattachment posterior to the scleral buckle was found in all eyes (100%).
No significant difference was found in preoperative and intraoperative data between eyes with single surgery anatomical success and those who needed pars plana vitrectomy for postoperative retinal detachment with PVR (Table 1) .
BCVA was 1.5±0.9 logMAR (range: 0.1-3 logMAR) and 1.1 ± 0.7 logMAR (range: 0-3 logMAR) before and after surgery, respectively (Po0.001). An improvement in BCVA of 42 lines was found in 23 eyes (52.2%) and worsening of BCVA of 42 lines was observed in 2 eyes (4.5%). Complete records of pre and postoperative refractive error measurements were present for 20 eyes. Mean spherical equivalent refractive error was À 2.00±4.6 and À 2.4±6.7 diopters before and after surgery, respectively (P ¼ 0.7).
Discussion
Subretinal proliferation has been reported in 3-15.5% of eyes with uncomplicated RRD and 47% of eyes with RRD associated with PVR. [9] [10] [11] Despite this prevalence, it has received relatively little attention in the literature. Miura and Ideta 9 reported atrophic retinal breaks, young age, Figure 1 Fundus photography of eyes with retinal detachment associated with subretinal proliferation after successful scleral buckling surgery. The buckle effect is clearly visible in lower pictures. Buckling for subretinal proliferation K Ghasemi Falavarjani et al greater number of detached quadrants, and long standing RRD as the factors significantly associated with subretinal proliferations. Wallyn and Hilton 11 reported an increase in the incidence of subretinal proliferation with the duration of RRD, from 0.8% in cases o1 month to 22% in cases with more than 2 years old. Surgical management of eyes with RRD associated with PVR depends on the location and extent of membranes. Pars plana vitrectomy is needed for eyes with posterior and extensive anterior epiretinal proliferations with or without subretinal strands to remove the contractile membranes and release the resultant retinal shortening. Lewis et al 10 reported that during vitrectomy for PVR with pre-and sub-retinal proliferations, only 28% of subretinal strands required special surgical therapy such as removal or transection, and the remainder did not interfere with conventional reattachment maneuvers. Moreover, the visual prognosis was reasonably good in the majority of patients that did not require removal or transection of the strands. On the other hand, if subretinal strand removal was necessary, the anatomic and visual outcomes were relatively poor with only 65% chance of final success and 20% chance of return to the ambulatory vision.
The treatment of choice in eyes with PVR associated with isolated subretinal proliferations (ie, without preretinal membranes) is not clear. Wallyn and Hilton 11 reported retinal reattachment rate of 95% with scleral buckling surgery in 20 eyes with isolated subretinal proliferation. Yao et al 12 reported results of scleral buckling surgery in 40 eyes with RRD and subretinal proliferation. Four eyes in their series had a small local preretinal membrane but without evidence of a starfold. In two eyes, the retina was not reattached and vitrectomy was performed. In one eye, the surgery was terminated after a narrow funnel-shaped RD was more clearly visualized after cataract surgery. The single surgery anatomical success was 90%. Our results compare favorably with those reported by Yao et al, 12 with a single surgery anatomical success rate of 88.7%. In our study, however, the retina was attached in all eyes immediately after surgery. The reason for redetachment was the development of PVR in four eyes and a missed retinal break in another eye. Moreover, the scleral buckling surgery was successful in all eyes with PVR CA1 at the baseline. In these eyes, retinal reattachment and closure of retinal breaks resulted in the arrest of the epiretinal proliferation process, and the placement of anterior PVR on an encircling buckle, effectively released the retinal traction exerted by the epiretinal proliferation. There is no standard grading system for classification of the severity of the subretinal proliferation. We arbitrarily graded the subretinal proliferation based on the quadrants of proliferation. No correlation was found between the number of involved quadrants and the need for additional vitrectomy.
Pars plana vitrectomy in patients with RRD associated with subretinal proliferations requiring subretinal surgery may be associated with significant intraoperative complications including choroidal or retinal hemorrhage, subretinal air, and unplanned extension of the retinotomies. 10 Moreover, long standing intraocular tamponade with silicone oil or C3F8 is needed at the conclusion of vitrectomy. These patients are typically young and intraocular tamponade may result in significant lens opacity necessitating the cataract surgery. On the other hand, scleral buckling surgery results in high anatomical success rate and remains a viable option for the treatment of RRD associated with subretinal proliferations with or without minimal anterior PVR. Previous studies have shown various changes in refractive error after scleral buckling surgery depending on the preoperative refractive state, surgical approach, buckle height, and so on. 16 We found statistically similar amount of refractive error before and after surgery. Nevertheless, laser refractive surgery may be safely performed after stabilization of refractive error in the eyes with buckle-induced refractive changes. 17 Our study has several limitations. The sample size was small. Statistically non-significant findings may be attributable to the sample size. Also, the study was retrospective and uncontrolled. In our center, scleral buckling is the preferred surgery for eyes with RRD associated with subretinal proliferation without significant preretinal proliferation. However, some eyes may undergo pars plana vitrectomy based on the surgeon's preference. We did not evaluate the outcomes of patients with subretinal proliferation who underwent pars plana vitrectomy surgery. Despite these limitations, this is the largest study specifically addressing the success of scleral buckling surgery in a homogenous group of patients with RRD associated with subretinal proliferations.
Summary
What was known before K Subretinal proliferation is currently classified as high grade proliferative vitreoretinopathy. Pars plana vitrectomy and removal of contractile membranes is generally needed for a successful retinal reattachment surgery in patients with advanced proliferative retinopathy.
What this study adds K Scleral buckling surgery is highly successful in eyes with rhegmatogenous retinal detachment associated with subretinal proliferation and no or minimal epiretinal proliferation.
